International migration is an expensive form of investment, that only households relatively better off can afford. However poorer households have the higher incentive to migrate. Migration decision is conditional on the entry cost, expected returns and risks of migration. This paper, using data from Mexican rural and urban areas, examines the relation between household and community networks and costs and risks of migration focusing on the optimal investment in migration. To investigate an household optimal number of migrants this paper introduces a Three Step procedure to solve simultaneously for the endogeneity of network size and possible selection of migrants. The analysis confirms the inverted U-shaped relation between wealth and migration, stressing the importance of networks particularly in facilitating the migration of social strata belonging to the left tail of the income distribution. Moreover, in presence of sunk costs and/or high initial investment, household and community networks accomplish different functions.
Introduction
This paper aims to fill a gap in the literature on the determinants of migration: the optimal number of migrants in household migration strategy. While at a first glance it could appear of marginal importance, this is a key issue in many local and international migration flows.
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To estimate the optimal number of migrants in household strategic behavior requires to reconsider costs and risks of migration, and therefore their relation to networks. Cost and risk of migration are not merely a barrier to entrance, but they differentiate among household and communities determining both the probability of, and the optimal investment in migration. Starting from the idea that wage gaps 2 are the fundamental elements driving labor migration in a household income maximization decision, this study analyses the link between budget constraints, costs and risks of migration and migrant networks.
Households are decision makers endowed with production capabilities (labor, land and financial assets) that can be allocated to improve household wealth in a world where international mobility of labor is feasible. To identify households as decision makers optimizing their wellbeing implies to determine both the probability of migration, and the optimal number of migrants (i.e. the optimal investment). Despite the little attention devoted by economic literature to the optimal number of migrants, the dimension of the phenomenon is central to improve our understanding of migration flows. For instance in our sample, the 24.70 percent of the 2024 Mexican households involved in migration has more than one member abroad. If we were computing only migration propensities and use them to forecast Mexican migration to the US, we would underestimate the flow by 756 units (37.0 per cent).
Since the seminal work of Roy (1951) , many economists have investigated the causes of labor mobility. Several prominent scholars have concentrated their analysis on the relation between migration expected returns, costs, risks, networks and social capital. Borjas (1994 Borjas ( , 1995a Borjas ( , 1995b , reviewing the literature on immigration to the US, focused on the quality of migrants, their wage convergence path, their contribution to the welfare state, and second-generation migrants. Ghatak et al. (1996, pag:1) , presenting "a critical survey of theories of migration, their welfare and policy implication and their empirical relevance", show that international labor migration is not the immediate response to wage differentials. Massey et al. (1993) provide the most complete review of migration theories, carefully labeling them in eight different groups, discussing their empirical evidence, pros and cons, and promoting a process of convergence. More recently, Hatton and Williamson (2003) , summarizing the literature, look specifically at empirical studies on the economic and demographic fundamentals driving world migration, whereas de Haan (2006) analyses the literature on migration and its links with development studies. Lastly, Radu (2008) reviews migration literature, looking specifically at the effect of social interactions on migration and how they have been treated in theoretical and empirical research.
The relation between wealth and migration is the starting point for economists in studying the determinants of migration flows. For neoclassical theory 3 , migration is the result of the aggregation of rational choices made by single potential migrants trying to maximize their income in response to wage gaps across countries. The rationality of their choices and the possibility of not undertaking migration lie at the basis of voluntary labor migration (Sjaastad, 1962) . However, if this were the whole truth, we should observe much larger migration flows than those observed in reality. For example, Clemens et al. (2008) showed that the yearly net return to migration from Mexico to the U.S. in 1994 was of the order of 15,000 US$, while the cost of a coyote 4 was 619 US$ (Orrenius, 1999) . 5 Hanson (2006) estimates that, in 2000, a 3 23-27-year-old Mexican migrant with 5-8 years of schooling would have covered the cost of crossing the border in 313 hours of work in the U.S.
A partial explanation of these discrepancies between theoretical predictions and empirical observations is due to the presence of borrowing constraints. Costs, thus budget constraints are in fact one of the main elements limiting migration. Nonetheless, budget constraints and imperfect financial markets can only explain why we observe relatively low levels of migration even in the presence of large wage gaps (Hatton and Williamson, 1992) , but they cannot explain other empirical findings, such as the high ethnic concentration of migrants in some specific areas (friends and relatives effect).
New Economy of Labor Migration (NELM), 6 finding in the imperfection of insurance and credit markets the main causes of migration, provides a partial explanation to these problems. Identifying the household as the decisional unit, NELM allows potential migrants to exploit a larger set of optimization strategies; in particular, migration is the result of a process of income risk minimization. Households, composed of a certain number of members, permit strategic allocation of workers in different sectors of the economy or in different countries. If risk minimization is the only objective function, we should observe widespread migration, with migrants from the same household working in different countries or economic sectors, whereas migrants usually tend to concentrate in specific groups and economic sectors.
Although NELM explicitly identifies in household internal links one of the key aspects in migration decisions, households do act independently of each other, and equilibrating mechanisms are determined by aggregate behaviors.
7 This is not likely to be the case in the real world, where interactions outside the households have been shown to be crucial in many economic decisions, 8 specifically on the decision to migrate.
Network theory (Fawcett, 1989; Massey and Espinosa, 1997 ) based on social interactions explains the high ethnic concentration of migrants and the presence of migrant flows with preferential receiving counties. Each migrant, creating new links in the receiving country and retaining 9 some in the sending country, modifies the social environment in both, allowing the accumulation of migration-specific knowledge (migration social capital) able to reduce the costs and risks of migration and generating a selfperpetuating mechanism. In particular, networks affect the relation between migration and wealth, mitigating the effect of budget constraints not only by reducing costs and risks, but also acting as substitutes for financial and insurance markets (Yang, 2008) .
The endogenous process identified by network theory is not limited to potential migrants, since migration alters the whole sending country's socio-economic environment. The accumulation of migration-4 specific social capital, remittances, changes in the distribution of wealth 10 and land, all concur in generating a new set-up which has the potential to produce favorable new conditions for migration. Cumulative causation, as developed by Massey and followers, goes in this direction, providing a general framework for tracing potential migration paths.
Household and community networks channel international mobility of labor, however they are determinant only if we consider them in conjunction with cost and risks of migration. This complex endogenous relation is one of the most challenging empirical issues associated with migration studies. The other main problem is the sample selection. At priori we cannot exclude that there are some unobserved characteristics driving the propensity of certain household to migrate.
Since the aim of this paper is to analyze both the propensity and the optimal number of migrants in a single framework, it is necessary to develop an empirical approach able to disentangle simultaneously sample selection and endogeneity of network size. Usually, to tackle selection, the Heckman correction method is applied. Since the HTS procedure is not reliable in the presence of endogenous phenomena, following Mroz (1987) and Piacentini (2008) , this paper introduces a three-steps procedure new for international migration analysis. This approach allows to identify the effect of selection (Probit and IVProbit) and to examine the number of migrants a household sends abroad (IMR and IV-TSLS).
Using the Mexican Migration project data (MMP), the econometric results presented in this paper show that migration and wealth are non-linearly related (inverted U-shape) and that household and community level networks are complements in the migration decision, but substitutes in the optimal number of migrants. As pointed out networks have a role in migration decision conditional on the presence of costs and risks of migration. The differentiated structure of costs and risks implies that different networks accomplish different functions. This result, new in empirical literature, requires to re-evaluate the relation between networks and migration costs and risks.
Section 1 Basic Model
Consider a dual economy along the lines of McKenzie and Rapoport (2007) with households of size . 11 Households are endowed with an illiquid asset which is the basis of the family business. Let us assume, for the sake of simplicity, that income is equally shared among household members, that each household member lives for two periods , and that each member provides one unit of work to the family business. The marginal product of family business is also linearly increasing in the initial endowment and marginally decreasing in the number of workers, so that one simple possible representation is: Docquier and Rapoport (2003) develop a model to analyze the link between migration, remittances and inequality. The main pro of their model is to take into account the effect of migration in local labor markets, making migration an endogenous process even in the absence of networks able to reduce the cost of migration. 11 Household size is treated as a continuum number.
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A household member can migrate at a cost , which is assumed to be fixed and exogenous. If a household member migrates he or she will receive a salary [ ], where stands for foreign country. We assume that risk 12 is fixed and exogenous, and that is equal for each household member and for each potential migrant across the society.
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In order to take into account the incompleteness of insurance and financial markets we assume that borrowing is not allowed, 14 so that migration must be financed through savings. This implies that migration is impossible in the first period, and that the decision to migrate is the effect of household income maximization in the second period, when the household can use savings to finance migration. The household cannot save all its first period income, but it needs to consume at least (Subsistence need) for each member at that time.
We also assume that and that . The first assumption implies that migration is appealing, and the second that the share of wealth each household member has is large enough to ensure survival.
In this simplified framework, a household 15 chooses the share of members who migrate , to maximize the second-period income. Because income maximization does not take into account risk and uncertainty aversion, 16 in order to implement them this model assumes Constant Absolute Risk Aversion (CARA) utility functions. is the Arrow-Pratt measure of absolute risk aversion and expected salaries are distributed as a normal. 17 Making use of CARA properties, and assuming no discounting, the household second-period maximization is:
To simplify notation, we suppress subscript . Solving first-order conditions, , the optimal rate of outmigration is:
Risk is here intended as the risk of failure in migration and as uncertainty about future income, due to lack of information of the receiving country's labor market. 13 This to simplify the analysis; in principle it may be extended by introducing various expected incomes and costs based on household social strata. This would imply the introduction of different networks which might have different properties, complicating the theoretical analysis and making an empirical investigation difficult or even unfeasible. 14 Thus the focus is on migration between countries with different levels of development (i.e., South-North migration). 15 How the decision is taken inside the household is not examined here.
6 is increasing in expected salary , and decreasing in its variance and in migration costs . is equal to 0, unless the vinculum binds. If it binds, as in McKenzie and Rapoport (2007) , the constrained migration rate is:
We can compute the highest level of fixed assets at which a household has no possibility of migrating, . Define the level of illiquid assets, above which a household is no longer trapped by subsistence needs:
If either or household is risk neutral, the analysis comes back to McKenzie and Rapoport (2007) . We can also identify the minimal value of at which households will not choose migration as the optimal behavioral strategy. This value is equal to that computed by McKenzie and Rapoport (2007) :
The migration rate changes depending on the initial endowment:
Thus, the migration rate path in relation to wealth levels is: As shown in Picture 1, the household migration rate is a triangular function of immobile assets, migration is 0 under subsistence needs when the initial endowment of assets is below . First it increases with wealth up to , and then it decreases until it returns to 0 when the initial endowment is above .
Section 2 Data
In order to investigate the optimal investment in migration, thus the optimal number of members sent in migration, the ideal dataset should include individual and community information on household resources endowment (labor, land and financial assets), household histories of migration, and community migration capital. I focused on the MMP118 database, a collaborative research project based at Princeton University and the University of Guadalajara 18 organizing information on 118 communities surveyed in the period 1987-2007. In my opinion and to the best of my knowledge, this is the database closest to the ideal one.
There are several important pros in using Mexican data. First of all Mexico and US share the longest border between a developing and a developed country. Secondly Mexico represents a promising setup to test the quality of the empirical procedure proposed because migrants networks are diffused and stratified spatially and in time. Additionally the availability of a large number of studies focusing on the determinants of Mexican migration to the US allows to compare result with a well-established background.
The dataset includes information on 19,726 Mexican households. It is a household-level database containing information on household composition, economic and migratory activities of household members, land ownership and usage, home/real estate ownership and amenities, vehicle and livestock ownership and financing, and business ownership and operations.
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Although the MMP probably represents the most comprehensive database on Mexican migration, it includes no reliable information on household income, so that an alternative measure had to be found. The MMP includes information on household access to infrastructures, such as access to electricity and running water, dirt or tile floors, and household ownership of some durable assets such as cars, radios and television sets, allowing the application of PCA to derive a household wealth indicator. Filmer and Pritchett (2001) used PCA to derive household wealth in India and several other countries, and showed that an assetderived index is as accurate as information on expenditures in predicting school enrollment of children.
McKenzie (2005) showed how information from the MMP can be used in conjunction with national income and expenditure surveys (ENIGH) to predict non-durable consumption (NDC) and derive a reliable inequality index for Mexico. Since the investigation of inequality is beyond the scope of this paper, I focus on Principal Components. 
Household Composition
In the present analysis a household is defined as migrant when one or more of its members have migrated to the U.S. in the three years prior to the survey. According to this definition, in the sample there are 2,024 migrant households (15.81 percent). Household heads with previous migration experience are not dropped from the sample, 20 expecting previous migration experiences to play a key role in developing a network.
Human Capital Assets identify a series of structural household elements which are likely to affect migration, as shown among others by Winters et al. (2001) .
The size of migrant households (that is, the number of household members) is larger than the size of non-migrant households by around 0.8, and the difference is statistically significant (0.01 confidence level) when a t-test is performed. 21 The average age of migrant household heads is below that of nonmigrant household heads. 22 As well established in literature, it is more likely that subjects migrate for the first time when they are relatively young, to maximize expected returns.
In line with previous findings, the education level of non-migrant households is higher than that of migrants.
19 Using assets as instruments for household wealth overcomes two main problems typical of income or expenditure data, since these are more subject to measurement errors. Secondly, consumption expenditures and income need to be normalized, to take into account the number of members in the family, whereas the utility of assets is usually the same for all household members, independently of their number. 20 McKenzie and Rapoport (2007) 
Household Capital Assets
Since income information is not reliable, it is necessary to identify an alternative way of measuring household wealth. Following Filmer and Pritchett (2001) and McKenzie (2005) , a reliable index of household wealth is obtained by using PCA on a set of information on household facilities and asset indicators such as land holdings, house building materials and amenities. The basic idea behind PCA is to describe a multivariate dataset in the most "simple" way possible through a set of derived uncorrelated variables, each of which is a linear combination of the variables in the original dataset.
PCA makes one stringent assumption: linearity, identifying the combination of original basis which best represent the dataset. The First Principal Component is the linear combination of all the variables which capture the largest variability and thus the largest amount of information.
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Assuming that what mainly determines variations in housing construction materials, amenities, vehicle ownership and business holdings is wealth, 24 the first factor (Principal Component) identifies the wealth level of a household. MMP118 includes 27 asset indicators grouped in four main categories: farming and breeding, property holding, household amenities, and business holdings. Table 2 lists the scoring factors of each group and all components.
25
Factors derived using information about housing and amenity ownership are highly correlated with the Total Index 25 (TI25). TI25 is similar to the wealth index derived by McKenzie (2005) and used in McKenzie and Rapoport (2007) . Only three elements differ. TI25 includes the number of hectares owned and the number of businesses held by the household not taken into consideration in McKenzie and Rapoport (2007) , whereas information about education is excluded from the PCA index. The introduction of the first two elements aims at increasing the number of variables which may, in principle, reflect the longrun wealth level of the household. Although educational attainment is highly correlated with the wellbeing of a household, the information is not used to derive TI25, since it is a regressor for migration analysis.
The farming factor has a low and negative correlation with TI25. One explanation is that, on average, rural households are poorer. The very low coefficient may be explained by the large amount of 0's in farming and breeding activities: only around 2000 households own land and even fewer own animals. Similarly, the low correlation coefficient between the Business factor and TI25 may be explained by the large amount of 0's in the sample. The historic migration experience is defined as the sum of the number of migration experiences of household heads and/or their spouses, sons and daughters prior to the last 3 years.
Current network is the number of friends and relatives, not belonging to the household but to the extended family, who were abroad in the year of the survey.
U.S. resident is the number of relatives actually residing in the U.S.. Both variables are likely to affect migration decisions. Each household member can, in fact, receive financial support, assistance and information from the network. Specifically, three aspects of current household migration networks may have a great influence on migration decisions: financial support, housing, and information.
Financial support may be fundamental in overcoming budget constraints, particularly when crossing the border is expensive. Those who have already migrated can finance migration of co-villagers and relatives for various reasons: altruism, inequality aversion, social norms, loan repayments, household income maximization strategies, household income risk minimization, or speculation. Independently of the reason, financial support allows potential migrants to overcome budget constraints.
Housing has been shown to represent the main cost, at least in the first phase of residence in the receiving country. The larger the number of connections (or, even better, some residents), the greater the reduction of this cost. Housing support is usually "rent-free".
Last but not least, information: there are two main sources of risk, border crossing and unemployment. To be in contact with someone who has recently migrated or who is currently residing in the U.S. can greatly improve the information available to potential migrants and their households. Specifically, recent migrants can provide information on how to cross borders, can introduce potential migrants to coyote, or help newcomers with bureaucracy. Contacts in the receiving country can provide information on potentially available jobs.
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Community-level networks are sources of information and a series of services which could reduce both the psychological and the physical cost and risks of migration, for example providing ethnic goods through formal or informal markets, organizing money transfers and transportation services, spreading knowledge on the receiving country, and even running development programs in sending communities. However, identification of community-level network effects on migration is not straightforward.
The main difficulty is finding an appropriate measure able to capture all these functions. Following Durand et al. (2001) , I used migration prevalence ratios to incorporate the community-level migration network: migration prevalence does not describe the migration flow per se, but rather, a phase in its development. It is a useful measure which can capture the level of development of migration flows in a 13 community. Migration prevalence ratios are calculated with information on the date of birth of household members and the year of their first trip to the U.S..
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Nevertheless, migration prevalence has some important disadvantages. First, as already highlighted by Durand et al. (2001) , "it tends to dehistoricize migration". This means that specific local or global events affecting migration rates (e.g., the 1925 railway construction, the 1940s Bracero Program, the 1980s economic crisis, 9/11) may occur at any moment in the history of migration of different communities, thus implying different effects. The use of IV, as in McKenzie and Rapoport (2007) , not only solves endogeneity but also avoids the dehistoricization of migration.
Migration prevalence may be biased upwards or downwards, depending on internal and permanent migration dynamics. It may be overestimated if internal and international migrations are substitutes, or if migration becomes permanent (migrant households disappear from surveys).
Migration prevalence is a very powerful tool when applied to migration contexts presenting a prevalent destination country, such as the U.S. for Mexico. At the same time, migration prevalence captures some innate propensities of certain communities to migrate. This propensity cannot be captured with variables such as the stock of compatriots in the receiving country, so that migration prevalence improves understanding of the migration flow, allowing better generalization network effects derived from individual data.
Physical Costs and Economic Indicators
Distance 28 is likely to be an approximate measure of the cost of migration. In cross-country migration flow analysis, distance is always used as a rough measure of physical cost of migration and of cultural distance. In unidirectional analysis, distance should still have a negative significant influence on the decision to migrate, if the sending country is large enough and if the cost of moving between countries is high enough to become a barrier.
Economic Indicators are likely to affect household migration strategies. Average levels are computed as the means in the last three years before the survey was undertaken. Unemployment levels are likely to be a partial measure of risk. To avoid possible fluctuations due to the business cycle I used the difference in unemployment levels between U.S. and Mexico and the exchange rate to measure the monetary advantages of migration. It affects not only the expected return of migration, but the family income risk minimization strategy. Migrating when exchange rates are high increases household wellbeing in Mexico. Remittances have higher value, since they are in U.S. dollars. Besides, having remittances in U.S. dollars ensures households against hyperinflation and monetary devaluation.
U.S. Immigration Policy
One of the aims of this research is to improve the methodological approach in the study of the determinants of migration, to provide policy-makers with better forecasting instruments. Of particular 14 relevance from the policy maker point of view is the effect of legislation on potential migrant decisions. In this analysis the implementation of U.S. immigration legislation is made using the index proposed by Ortega and Peri (2009 Table 3 ).
The database provides three variables on the tightness of entry, stay and refugee regulations. The focus here is not on refugees, so the refugees variable is not taken into consideration; moreover, since it is not within the scope of this paper to examine U.S. immigration policy in detail, I produced a single index, which is the yearly mean of entry and stay. Using only one index for the tightness of U.S. immigration policy also saves degrees of freedom in "temporal" analysis. The resulting variable (avglaw) is expected to have a significant negative influence on migration. 
Section 3 Empirical Specifications
In order to analyze the optimal investment in migration conditional on the probability to be involved in migration, it is necessary to control simultaneously for both migrant selection and endogeneity of network size. This paper introduces a procedure based on the three-step procedure proposed by Mroz (1987) : the first step solves the self-selection problem by examining the dichotomous choice of migration; the second step tackles potential endogeneity in network size by using instrumental variables; the third step identifies the network effect by including both sample selection and instrumental variable approach in a structural equation for the number of migrants.
To show the efficiency of this approach, estimations for the HTS procedure and the IV approach are provided. The HTS procedure was used, among others, by Winters et al. (2001) , and the IV-Probit approach was successfully applied by McKenzie and Rapoport (2007) .
Solving Sample Selection, HTSp
The reduced form of the econometric model for the decision to migrate (d) can be formulated as follow: ( ) if , 0 otherwise. The level of migration equation is:
) and
{ }
The estimation is made with the HTS procedure: the first stage is estimated by maximum likelihood probit, and the second stage by a truncated least squares regression. This procedure computes unbiased estimators in the second stage (by including the IMR), but it cannot solve the endogeneity problem.
As pointed by Winter et al. (2001) , if there were no entry costs, the household income maximization decision would be the same as the decision of the level of migration. However since migration is costly, the decisions are different. The optimal number of migrants is in fact independent of the fixed cost, while undertaking migration a household requires positive returns, including the fixed cost of that migration. While Winter et al. (2001) had no measure for costs, so that the selection equation lacked an identification variable, two rough measures for the migration cost are available here: distance and border. Winters et al (2001) , the two analyses produced similar results, highlighting the importance of network and wealth variables.
The main variables of interest, those concerning wealth and networks, are all significant and have the expected direction. Wealth has a positive effect on migration decisions, whereas the negative sign of squared wealth suggests that migration propensity decreases after a certain threshold is reached. Thus, as hypothesized, there is an inverted U-shape relation between wealth and migration. While wealth affects the migration propensity, it has a slightly significant positive effect on the optimal number of migrants. This is in line with the initial investment problem.
As expected, migration prevalence has a statistically significant and positive effect on migration. Similarly, household migration experience, current network, and U.S. resident all positively affect migration. While migration prevalence and U.S. resident affect only the probability of migration, past migration experience and current network also positively affect the number of migrants. The positive and significant effect of this group of variables confirms the positive influence of migrant networks, on both the decision to migrate and the number of migrants sent abroad. Nonetheless, the positive significance of all the estimated coefficients highlights that community and household-level networks are both important in the migration decision. Thus, they are, at least partly, complements. In addition, community-level networks affecting only the probability of migration and not its optimal level, convey forms of information and support that are different from household ones.
In contrast with the findings of Winters et al. (2001) , there is no evidence of education effect on either the propensity to migrate 31 or the number of migrants. The weak negative link (0.05 significance level) between the cross-effect of education and wealth and the number of migrants corroborate the idea that education should be considered in the wealth indicator as a measure of household asset levels.
In line with previous findings, 32 both the size of the household (measured as number of workers 33 ) and the proportion of males, positively affect the propensity to migrate and the number of migrants, while the age negatively affects migration.
Distance, as expected, has a negative influence on the migration decision, since it roughly identifies the cost of migration, but it is not significant at the 0.05 confidence level. Border has a negative influence on the migration decision. Communities belonging to Baja California Norte, Nuevo Leon and Chihuahua have historically lower levels of emigration to the U.S., migration being less necessary because of the greater number of U.S. firms across the border. Nonetheless, an F-test of the simultaneous significance of Distance and Borders strongly rejects the null hypothesis.
Contingent factors all affect both the migration decision and the number of migrants, and all present the expected sign. Lastly, the significantly positive value of the IMR is in line with expectations: households with higher values of the variables facilitating migration are those that would like to send more members abroad. 31 There is a significant, but very small, negative effect of squared education. 32 See Massey et al. (1994) , Winter et al. (2001), Fussel and Massey (2004) and Konseiga (2006) . 33 The same effect is also found when the size of the household is expressed as the number of members. 
Ruling Out Endogeneity: IV Approach
Solving the problem of sample selection does not guarantee that estimates are consistent. In the present analysis three sets of instruments were used, listed in Table 4 . Following Woodruff and Zentero (2007) and McKenzie and Rapoport (2007) , the first instrument is the average migration rate by state over the period 1956-59, at the peak of the Bracero Program (1942 Program ( -1964 Correlations between instruments and instrumented variables are low, but not too low to flag a problem of weak instruments. As reported in Appendix under an IV Two-Stage Least Squares (2SLS) procedure, instruments appear to be exogenous, necessary and not weak. TLS is computed both for migration probability and number of migrants. Since the dependent variable is binary or discrete, robust standard errors were used. 2SLS estimations are not discussed here, since estimates are not unlike IVProbit ones. Nonetheless, although 2SLS requires less structural hypothesis than IV-Probit, the binary nature of the dependent variable may lead to inconsistent estimates. IV-Probit estimates are reported in Table 5 , estimation was undertaken with Newey's Two-Step 35 Estimator (Newey and West, 1987) , since the maximum likelihood estimation could not be computed. As shown in Newey and West (1987) , the two-step method estimates consistent values for parameters, but is less efficient in estimating SE in comparison with MLE. It is possible that, if the instruments are weak or too strong (in conjunction with large sample size), the standard errors may be inconsistent. The over-identification test and post-estimation analyses are made with STATA10 overid plugin.
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A Wald test of exogeneity confirms the endogeneity problem and the need for an IV approach at 0.05 confidence interval when using set A, and at 0.01 confidence interval when using set B; it is refused at 0.05 confidence level with set C. The over-identification test (Amemiya-Lee-Newey test minimum chi squared statistic) fails to reject the over-identification restriction, corroborating the validity of the 19 instruments used. Correlation matrix, 2SLS and IV-Probit suggest that the instruments are not weak but also not too strong, corroborating the idea that IV-Probit is the correct approach to use.
All the coefficients analyzed have the expected sign and are robust to changes in the instrument set. Wealth and migration probability have an inverted U-shaped relation, and all network variables positively affect migration. Only current network appears to be non-significantly different from 0 with set A and set B. The instrumented variable, migration prevalence and its cross-effect 36 with wealth, positively affects poorer households' decision to migrate. This is in line with the idea that networks affect more social strata with lower access to information and economic opportunities.
Lastly, the control variables, unemployment difference, exchange rate and the law tightness, are all non-significant or slightly-significant. When a test of joint significance is performed, they are significant (chi1 (3)= 13.64 -p=0.0034). The exchange rate is the only variable which was never significant in all three estimations. 37 36 However we are aware of the fact that estimation for cross variables could be non-informative in binary instrumental analysis. 37 A partial explanation for these results can be found in the small amount of information available at the time. Although twenty years is quite a long period, it is not likely to be informative since we have the same information the all the database in each year. Thus, a priori, it is possible that the variables analyzed are only giving evidence of yearly effects. Nonetheless, the results are plausible and robust to changes in instruments, and to the exclusion of one or both of the other variables. Table 6 IV Probit.*,**,***, stand for significance at 10%, 5% and 1% respectively 21 3.3 Tackling Simultaneously Self-Selection and Endogeneity: Three-Stage Estimation Following Mroz (1987) and Piacentini (2008) , a model able to tackle sample selection and endogeneity simultaneously has this reduced form:
where equation (11) is level of migration, equation (12) identifies the instrument set, and equation (13) is selection. Errors are allowed to be arbitrarily correlated among the three. The system can be estimated through a TSLS, if at least two valid instruments are available.
Implementation consists of deriving the IMR from the first step of the Heckman correction method, and then using it as a regressor in the TSLS. Since migration prevalence is likely to be endogenous both in migration decision and in level of migration the three-step procedure is implemented as follow. The first step consists of estimating the probability of migration with an IV-Probit procedure. The second step consists of computing the IMR from the first step. The third step consists of using the IMR in the IV regression for level of migration. Table 6 reports results for the level of migration equation, using all three sets of instruments. Distance and border are used as identification variables, and are therefore not included in the level of migration equation. This procedure was developed to study situations with one endogenous variable, and it needs at least two valid instruments. Thus, we rely on Set C for the discussion, since Set C has at least two valid instruments for each endogenous variable. However set A and set B tell us that even two instruments and two endogenous variables can produce consistent estimations.
As expected, and already observed, with a conventional HTS procedure, only a few variables have a significant influence on the optimal level of migration. In particular, human capital and household-level network variables all affect the number of migrants, as well as the probability of migration.
In the opposite direction, unemployment differences and exchange rate significantly affect the number of migrants, but not the migration decision. This is in line with picture (1b) and (1c). Households constrained in their optimal strategy by their budget are less likely to be affected by non-dramatic changes in the economic situation, since they cannot modify their migration strategy. In fact, they are likely to be non-migrants, or only one member migrates. Instead, richer households, able to send more members, are those more affected by changes in the economic situation.
The non-significance of community networks in the optimal number of migrant analysis confirms that community-level and household networks partially act as substitutes. Since they both affect the probability of migration, it is possible to argue that they have different functions, and/or that they convey different kinds of information.
Focusing on set A and set B we also observe a slightly significant inverted U-shaped relation between number of migrants and wealth. Once the problem of endogeneity is solved, IMR appears to be non-significant under sets A and B, and has a small negative effect under set C. This suggests, an absence of selectivity or, in the case of set C, negative bias selectivity, so that households with more "migration-prone" characteristics are those less likely to send more members. Table 7 Second Stage of TSL IV.*,**,***, stand for significance at 0.10, 0.05 and 0.01, respectively
Alternative Econometric Specification: IV-Poisson
Since the level of migration is a count variable, TSL-IV regression may be inappropriate. This is the rationale behind the decision to propose the IV-Poisson as alternative specification. This is not the place to discuss the theoretical background behind IV-Poisson, the focus is on empirical results. A detailed explanation of the theoretical background is provided in Cameron and Trivedi (1998) . In any case an important observation is necessary: IV-Poisson, assuming that the probability of each subsequent event is the same, cannot account for the selection bias. This is in contrast with the underlying mechanism presumed at the beginning of this section. IVPoisson assumes that there is no structural difference in sending one migrant or two. In economic terms, if there is a fixed cost of migration, it must be paid for each member undertaking migration, and not only for the first migrant. This is not implausible, recalling that an household is defined as migrant if one or more members have been in the U.S. in the three years prior to the undertaking of the survey, and that first-time migrants and experienced migrants are analyzed together. Therefore migration costs are plausibly different. In particular, the first migration requires an investment in contacts and human capital, while subsequent migrations probably do not. Although with the limitation described, the count approach is technically more correct, as the dependent variable in question is a discrete number between 0 and 7. Table 7 reports results for Poisson, Negative Binomial and IV-Poisson regression.
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The results do not contradict previous findings. Wealth affects migration with an inverted U-shaped relation, all household-level network variables positively affect the number of migrants. Education is nonsignificant, and no selection in terms of education is observed.
Migration prevalence and its cross-effect with wealth have the expected signs, but they are significant at the 0.05 confidence level only under set A. This reflects results already found in previous analyses. Migration has a certain fixed initial investment which affects the probability of migration (as found in IV-Probit analysis), but it does not affect the optimal number of migrants. We can presume that this initial investment cost is mitigated by community level networks. Since IV-Poisson estimates the number of migrants without a selection process, migration prevalence loses part of its significance. Networks of migrants are more important for poorer than for richer social strata, as highlighted by the negative coefficient of the cross-effect of community networks and wealth.
Coefficients for economic and policy variables have the expected signs, but they are non-significant. 38 IV-Poisson regression is made with ivpois command in STATA10. 
Log-Likelihood
Test of Exogeneity
Mi gra ti on Prev.
Mi g. Prev.*Wea l th *** *** *** *** 
Discussion and Conclusions
The main contribution of this paper is to reassess the analysis on the determinant of migration by focusing not only on the probability of migration, rather on the optimal investment in migration. To do so an empirical approach new to international migration literature was applied to evidence the relation between migration choices, wealth, costs and migrant networks.
In line with previous findings, Mexican migrants belong to the middle of the income distribution in Mexico. Migration and wealth are non-linearly related. Household and community networks increase the migration propensity. Specifically, when large enough, networks further increase the migration propensity of the households belonging to the middle-left of the income distribution.
Community and household-level networks are partially substitutes and partially complements. In particular, while household-level networks always positively affect migration (in both terms of propensity and numbers), community-level networks convey information which makes migration a feasible strategy.
The Three-Stage Procedure and the IV-Poisson can simultaneously solve several empirical problems typical of migration studies: sample selection, endogeneity of migration networks, and the presence of count dependent variables. These approaches confirm previous findings, ensuring that they are not the result of endogeneity or sample-selection. Nonetheless, both methods, and more in general empirical migration studies, need to be improved.
Particular promising seems to be the analysis of the legislation. The effect of U.S. legislation on Mexican migration should be investigated in more detail, focusing not on the aggregate level of analysis, but on checking whether changes in legislation have generated changes in the composition of migration flows. Since MMP contains information on the first and last destinations of household heads in the U.S. and Canada, local changes in legislation could be collected and analyzed to see if they affect the destinations of migrants. Table 4 HTSp. *,**,***, stand for significance at 0.10, 0.05 and 0.01, respectively. Robust standard errors using bootstrapping method
